Free radicals in iron-containing systems.
All oxidative damage in biological systems arises ultimately from molecular oxygen. Molecular oxygen can scavenge carbon-centered free radicals to form organic peroxyl radicals and hence organic hydroperoxides. Molecular oxygen can also be reduced in two one-electron steps to hydrogen peroxide in which case superoxide anion is an intermediate; or it can be reduced enzymatically so that no superoxide is released. Organic hydroperoxides or hydrogen peroxide can diffuse through membranes whereas hydroxyl radicals or superoxide anion cannot. Chain reactions, initiated by chelated iron and peroxides, can cause tremendous damage. Chain carriers are chelated ferrous ion; hydroxyl radical .OH, or alkoxyl radical .OR, and superoxide anion O2-. or organic peroxyl radical RO2.. Of these free radicals .OH and RO2. appear to be most harmful. All of the biological molecules containing iron are potential donors of iron as a chain initiator and propagator. An attacking role for superoxide dismutase is proposed in the phagocytic process in which it may serve as an intermediate enzyme between NADPH oxidase and myeloperoxidase. The sequence of reactants is O2----O2-.----H2O2----HOCl.